Phosphorylation-dependent binding of a synthetic MARCKS peptide to calmodulin.
A 25-amino acid peptide, containing the four protein kinase C (PKC) phosphorylation sites and the calmodulin (CaM) binding domain of the myristoylated alanine-rich C kinase substrate (MARCKS) protein, has been synthesized and used to determine the effects of phosphorylation on its binding and regulation of CaM. PKC phosphorylation of this peptide (3.0 mol of Pi/mol of peptide) produced a 200-fold decrease in its affinity for CaM. PKC phosphorylation of the peptide resulted in its dissociation from CaM over a time course that paralleled the phosphorylation of 1 mol of serine/mol of peptide. The peptide inhibited CaM's binding to myosin light chain kinase and CaM's stimulation of phosphodiesterase and calcineurin. PKC phosphorylation of the peptide resulted in a rapid release of bound CaM, allowing its subsequent binding to myosin light chain kinase (t1/2 = 1.6 min), stimulation of phosphodiesterase (t1/2 = 1.2 min) and calcineurin (t1/2 = 1.7 min). Partially purified MARCKS protein produced a similar inhibition of CaM-phosphodiesterase which was reversed by PKC phosphorylation. PKC phosphorylation of the peptide occurred primarily at serine 8 and serine 12, and phosphorylation of serine 12 regulated peptide affinity for CaM. Thus, PKC phosphorylation of the peptide and the MARCKS protein results in the rapid release of CaM and the subsequent activation of CaM-dependent enzymes. This process might allow for interplay between PKC and CaM-dependent signal transduction pathways.